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1. IEJIX U 3AJJAYM OCBOEHUSI YYEBHOM JUCIHUILINHBI

Henr u3ydeHuss OMCUMIVIMHBI - (OPMHUPOBAHHE y OOYYAIOIIETOCS COBPEMEHHBIX
MPEACTAaBICHUA O 3aKOHOMEPHOCTSIX B3aUMOJEHCTBUS CBETOBBIX IIOTOKOB C
KOHJIEHCUPOBAHHOW CpENIOM pa3IMyHOr0 XapakTepa CTPYKTYpUPOBAHUS; MOIy4YEHUE
MPAKTUYECKUX HABBIKOB M3MEPEHMH, pacyeTa W aHaiu3a OINTUYECKUX CBOWCTB
MaTepHalioB AIEMEHTOB (POTOHUKH;

3agaun M3y4yeHUsl JMCUMILVIMHBI - TOJYyYEHUE NPAKTUYECKUX HABBIKOB PabOTHI €
COBPEMEHHBIMU JTUTEPATYPHBIMU MEPBOUCTOYHUKAMU, BKIIIOUAsl 3apyOeKHbIC; pa3BUTHE
KyJbTYpbl ~MBIIIJIEHUS (CIOCOOHOCT, K  OOOOILEHMIO, aHAJIU3y, BOCIPUSITHIO
uH(pOpPMAIIHH); Pa3BUTHE MPAKTUUECKUX HABBIKOB JIOTMUYECKH BEPHO, apTyMEHTUPOBAHO
U SICHO BECTH M3JI0KEHHUE B YCTHOW U MUCbMEHHON peyH;

2. MECTO JUCHUILUIMHBI B CTPYKTYPE OBPA3OBATEJIBHOMH
INPOI'PAMMUBI (nanee - OI) MATUCTPATYPBI

I[I/ICIII/IHJ'II/IHa pPCaIN3yCTCA B paMKax BapHaTHBHOﬁ HqacCTH.

Jlisi OCBOEHHUS NUCHUUILIMHBI HEOOXOJUMBI KOMIETEHIIMH, C(HOPMHUpPOBAHHBIE B
pamMKax H3yudeHus ciuenytoumx aucuumivH: «Teopetndeckas @usuka», «DazoBbie
paBHOBecHUsT U CTPyKTypooOpa3zoBaHue», «MeToabl CTaTUCTUYECKOW (U3UKU B
maTtepuanoBefeHun», «COBpEeMEHHbIE METOJbl JAHArHOCTUKA M HUCCIeIOBaHUU
MaTEPHUAJIOB PA3TMYHOIO TUTIA U HA3HAUCHUsD», «DU3NUECKOEe MATEpUATIOBEICHUEY.

JIUCIIMIUIMHB  W/WIM  TIPAKTUKH, JJIs KOTOPBIX OCBOGHHE JAaHHOW JUCIMILTAHBI
HEeoOXOoIMMO  Kak  mpenamectByiomiee:  HayuHo-uccrnenoBaTenbckass — paloTa,
[Ipon3BoACTBEHHAs IPAKTHUKA.

Huctuminnaa usyyaercs Ha 1 Kypce Bo 2 cemecTpe.

3. IHEPEYEHb IIVIAHUPYEMBLIX PE3YJIBTATOB OBYYEHUA 11O
AUCHUIIMHE, COOTHECEHHBIX C IIJTAHUPYEMBIMHU PE3YJbTATAMH
OCBOEHMUSA OBPA30BATEJIBHOU ITPOI'PAMMBbI

B pesynaprate ocBoenusi OIl Maructparypsl 00yd4arouiuiicss HOJKEH OBIAJETh
CJIEIYIONTUMU Pe3yJIbTaTaMi 00YUYEHUS N0 AUCIHUILINHE:

Konx HanMeHoBanmne Koa u HauMeHOBaHUE MHAMKATOPA
KOMIIECTEeHIM I KOMIICTECHIIMHU AOCTUKEHHS] KOMIIETCH MU
OIlK-1 Crnioco6eH pemiatb 3-OIIK-1 3HaTh OCHOBBI (PU3HUKU
MIPOU3BOJICTBEHHBIE U (WJIH) KOH/ICHCUPOBAHHOT'O COCTOSIHUS, COBPEMEHHBI
HCCIIE0BATENbCKUE 3a7aUU, HA |[IPEICTABICHUS O CTPYKTYpe MaTepuaioB 1
OCHOBE (hyHTaMEHTAITBHBIX TEXHOJIOIMUYECKUX MPOLIECCOB MOTYUEHHUS
3HaHUi B 00nacTu KOHCTPYKUMOHHBIX U (DYHKIIMOHAIbHBIX
MaTepuaioBEACHUS U MaTepHUalIoB;
TEXHOJIOTUU MaTepHaIoB V-OIIK-1 YMmersb pemars Ipou3BOJACTBEHHbBIE U
(nnn) uccnenoBaTeNbCKUE 33]a4l, HA OCHOBE
(byHIaMEeHTaJIbHBIX 3HAHUI B 00JaCTH




MaTepHaJIOBEICHUS U TEXHOJIOTUH MaTEePUaIOB;
B-OIIK-1 BnageTh HaBBIKAMHU HCCIIEIOBAHUA
MaTepHaJIoB U MPOM3BOACTBEHHON AEATEITLHOCTH
B 00JIACTH MaTepHAIOBEICHUS

OIlIK-2 CrniocoGen pa3pabaTbiBaTh 3-OIIK-2 3naTh nepevyeHb OCHOBHBIX CTaHIapTOB
Hay4YHO-TEXHUYECKYIO, 10 0()OPMIICHHIO HAYYHO-TEXHUYECKON
MPOEKTHYIO U CITYKeOHYIO JIOKYMEHTAIINH;
JOKyMEHTalNI0, 0popMIIaTh V-OIIK-2 Ymers ohopMiIATh HaAy4HO-
HAYYHO-TEXHUYECKUE OTYEThI, |TEXHUYECKYIO, TPOCKTHYIO U CIY>KEOHYIO
0030pbl, MyOIUKALUY, PELEH3UN | JOKYMEHTAIINIO, HAyYHO-TEXHUYECKUE OTUYETHI,
0030pbI, MyOJIMKAIIUHN, PEIICH3WH;
OIIK-3 Crnioco0eH y4acTBOBaTh B 3-OIIK-3 3HaTh OCHOBBI CUCTEMBI MEHE/DKMEHTA
yIpaBieHUH MPo(ecCHOHATBLHOM | KauecTBa;
JEATEINBHOCTBIO, HCTIOJIB3YS V-OIIK-3 YMeTh UCIoJIb30BaTh OCHOBBI CUCTEMBI
3HAHUA B 00J1aCTH CUCTEMBI MEHEDKMEHTA KaueCTBa B YIIPaBICHUN
MEHEJ[KMEHTa KauecTBa po(hecCHOHaTBHON eI TeTbHOCTHIO;
B-OIIK-3 Biianets HaBbIKaMH YIIPABJICHUS
pohecCHOHaTBLHON AESITETbHOCTHIO, UCTIONIB3YS
3HaHUA B 00J71aCTH CUCTEMbI MEHEIKMEHTA
Ka4yecTBa.
OIIK-4 CriocobeH HaxOauTh U 3-OIIK-4 3HaTh nepeyeHb OCHOBHBIX HICTOYHHKOB
nepepabareiBaTh nHpOpManuoo, |HHGOpPMAIHH, HEOOXOAUMBIX JIS TIPOBEIACHUS
TpeOyeMyto It IPUHSTHS HAYYHBIX MCCIIEIOBAHU;
pelIeHul B Hay4HBIX V-OIIK-4 YMmeTs HaX0auTh U iepepadaThIBaTh
HCCIIEJOBAHMSX U B uHpOpMaIUIo, TpeOyeMyIo Il TPUHATHS
MPAKTUYECKOW TEXHUYECKON pPELIEHNN B HAYYHBIX HCCIIETOBAHUSAX U B
JIeITeNbHOCTH NPAaKTUYECKOW TEXHUYECKOW AeATEIbHOCTH;
B-OIIK-4 Bnazets HaBbIKAMH IIOUCKA U
nepepaboTKu HHpOpMAITIH, TpeOyeMoi s
NPUHATHS PEIICHUH B HAYYHBIX UCCIICOBAHUSAX
B IIPAKTHYECKON TEXHUYECKOU NEATENBHOCTH.
OIIK-5 CriocobeH orieHnBaTh 3-OI1K-5 3naTh OCHOBHBIE METO/IbI OLIEHKH
pe3yabTaThl HAYYHO- Pe3yIbTaTOB HAYYHO-TEXHUYECKHUX Pa3padOToK,
TEXHUYECKUX Pa3paboToK, HaYYHBIX HCCIEI0OBAHUI;
HAYYHBIX UCCIEAOBAHUN U V-OIIK-5 YMeTs o11eHUBaTh pe3yinbTaThl HAYYHO-
000CHOBBIBATh COOCTBEHHBII TEXHHYECKUX pa3pabOTOK, HAYIHBIX
BBIOOD, CUCTEMATU3HPYSI U WCCIICZIOBAHUN U 0OOCHOBBIBATh COOCTBEHHBIN
000011ast TOCTHKEHHS B 00JIACTH | BRIOODP, CUCTEMATU3HPYsI U 000011ast TOCTHKEHUS
MaTepHaJIOBECHUS U B 00JIaCTH MaTepHaIOBEACHUS i TEXHOIOTUH
TEXHOJIOTUH MaTepHAaJIOB, MaTepHuaioB, CMEXXHBIX 00JIaCTAX;
CMEXHBIX 00/1acTAX B-OIIK-5 Bnanets HaBBIKaMHU OLIEHKHA
Pe3yIbTaTOB HAYYHO-TEXHUYECKHUX Pa3padOTOK,
HAYYHBIX HCCJIEIOBAHUN 1 000CHOBaHUS
COOCTBEHHOT'O BBIOOPA, CHCTEMATU3UPYS U
0000111as1 TOCTHKEHUS B 00J1aCTH
MaTepHuaIoBeACHUS U TEXHOJIOTHH MaTePHAaJIOB,
CMEXHBIX 00JIACTSIX.
IIK-1 Croco0eH UCIoIb30BaTh 3-TIK-1 3HaTh OCHOBHBIE METO/IbI MOJICTTUPOBAHUS

METO/Ibl MOJIETTUPOBAHUS U
ONTHUMHU3ALIMY, CTAHAPTU3ALNUN
U cepTU(UKaUK [T OLIEHKU U
MIPOrHO3UPOBAHMSI CBOMCTB
MaTepuanoB U 3pPpeKTuBHOCTH
TEXHOJIOIMYECKUX MPOLIECCOB

W ONTUMU3AINN, CTAHJAPTU3AIUN 1
cepTudUKaIK AJs1 OIIEHKU W TPOTHO3UPOBAHUS
CBOWCTB MaTepuaioB U d3(PPEeKTUBHOCTH
TEXHOJIOTMYECKHUX MPOIIECCOB;

V-IIK-1 YMeTh HCIoab30BaTh METOIBI
MOJIETUPOBAHUS 1 OITUMU3AIUH,
CTaHJApTHU3AIMU U CEPTU(PUKAIIUN JUISI OIEHKH U




MPOTHO3UPOBAHUS CBOMCTB MaT€pHAIOB U

3 PeKTHBHOCTH TEXHOIOTUYECKHUX MTPOIIECCOB;
B-IIK-1 Brnagetrs HaBbIKaMU MOJIETUPOBAHUS U
ONTHUMHU3ALINU, CTAHJAPTU3ALNN U CEPTHPUKAIIUH
JUISL OIICHKHU M IPOTHO3UPOBAHUS

[1K-2 Cnoco6eH MOHUMATD 3-T1IK-2 3HaTh OCHOBHBIC (DU3UYECCKUE U
(u3nUecCKue U XUMHUYECKHE XUMHYECKHE TIPOIECCHI, MPOTEKAIOIINE B
IIPOLIECCHI, IPOTEKAIOIIUE B Marepuaiax MpH UX MoJlyuyeHun, o0paboTke U
MaTepualiax Mpu UX MOJy4YeHuH, MOIU(UIIMPOBAHUY;
o0paboTke u V-TIK-2 YMeTb UCIosib30BaTh B UCCIIEOBAHUAX U
MO (ULIMPOBAHUH, pacueTax 3HaHUs O METOJIaX MCCIIeIOBAHMSI,
UCIIOJIb30BaTh B HCCIENOBAHUAX |aHAIN3a, JUATHOCTUKH U MOJICTTMPOBAHUS CBOMCTB
Y pacyeTax 3HaHHS O METOJaX  |MaTepuaios;

HCCIEIOBAHMS, aHAIN3A, B-TIK-2 Bnagets HaBbIKaMu MIPOBEACHUS
JMArHOCTUKH W MOJICTHPOBAHMSI | KOMIUIEKCHBIX UCCIICIOBAHUM, TPUMEHSS
CBOWCTB MaTepHasoB, CTaHJIAPTHBIE U CEPTU(UKAIMOHHBIC UCTIBITAHUS.
MIPOBOIMTH KOMIUIEKCHBIE

WCCIIEIOBAHUS, TPUMEHSS

CTaHIIAPTHBIC U

cepTU(UKAIMOHHBIC UCTIBITAHUS

YKII-1 CrniocoOeH pemaTsb 3-VKII-1 3Hats coBpemMeHHBbIE I (PPOBEHIE
WCCIIEIOBATEIHCKUE, HAYUHO- TEXHOJIOTHH, UCTIOIB3YEMbIE JIJIsl BBICTPAUBAHUS
TEXHUUYECKUE U JIEIIOBO KOMMYHHKAITMH W OpraHU3aIH
MIPOU3BOJICTBEHHBIC 337a9H B WHIWBUIYATBHOW U KOMaHIHON pabOThI;
ycIoBusix HeonpeaeneHHoct, B | Y-YKI-1 Ymers mogbupare Hanboee
TOM YHCJIe BEICTPAaNBaTh peneBaHTHBIC TU(POBHIE PEIICHUS IS
JIETIOBYIO0 KOMMYHHUKALIUIO U JOCTHIKEHHSI TOCTABJICHHBIX LIeJeH U 3a71a4, B TOM
OpPTraHU30BBIBATH PadOTy YHCIie B YCIOBUAX HEOTIPEICIIEHHOCTH;

KOMAaH/EI C NCIOJIL30BaHUEM B-YKU-1 Bnagets HaBbIKaMu pelIeHUS

U(POBBIX PECYPCOB U HCCIIe/IOBATENbCKUX, HAYYHO-TEXHUYECKUX U

TEXHOJIOTHH B IIM(PPOBOIi cpesie  |MPOM3BOACTBEHHBIX 33/1a4 C HCIIOJIb30BaHUEM
A(PPOBBIX TEXHOJIOTHIA;

YKII-2 CriocoGeH kK caMo00y4YeHHIO, 3-YKII-2 3HaTh OCHOBHBIE IIU(PPOBHIC
CaMOAaKTyalu3aiy 1 1aTGOPMBI, TEXHOJIOTH U HHTEPHET PECyPChI
CaMOPa3BUTHIO C UCTIONIb3YyEeMbIe ITPH OHJIAH 00y4YeHNN;
HCHOJIb30BAHUEM PA3TUYHBIX V-VKII-2 YMmeTs ucnonb3oBaTh pa3indHbIe
IU(POBBIX TEXHOJIOTHII B U(POBBIE TEXHOJIIOTUH [T OPTaHU3AINN
YCIIOBUSAX UX HEMPEPHIBHOTO 00y4eHus;

COBEpUICHCTBOBAHHUS B-VYKII-2 Brnagers HaBbIKaMH caMOO0ydeHUS,
CaMOOAKTYJIM3AIMH U CAMOPa3BUTHSI C
UCTIOJIb30BaHHEM PA3IIMYHBIX HU(POBBIX
TEXHOJIOTHH;

4, BOCIHINTATEJIBHBIUA ITOTEHIUAJI AUCIHUITJIMHBI
HanpasJsenusi/uejan 3agauyu BocnuTanus (Kox) BocnuraTeabHBIA MOTEHIINAJ
BOCIIMTAHUS AUCHHILINH
[IpodeccuonansHoe Co3znanue ycinoBui, Hcnonb30BaHue BOCIUTATEIBHOTO
BOCIIUTaHHUE 00ecreunBarOIINX: MOTEHIIHaIa MPOQPHUILHBIX

pa3JIn4YHOTO BUA,

BbBICOKOMOITHBIMHA

- (hopMHpOBaHKE KyJIbTYPBI
6e30macHOCTH IpH padoTe ¢
Ja3epHbIM U3TyYeHHEM

- (hopMHpOBaHHE KyIbTYPBI
6e30macHOCTH IpH padoTe C

OKCIICPUMCHTAJIbHBIMHA U

JMCIUILUINH ¥ BCEX BUIOB MPAKTUK
JUIST:

- (hOpMHUPOBaHHUS KYJIbTYPBI
0€30I1aCHOCTH J1a3epHOTO
U3JTy4eHHS TOCPEACTBOM
TEMaTHYECKOTO aKIIECHTUPOBAHUS B
COZIep’KaHWHU JUCLHUTUINH U
yueOHBIX 33a[aHUil, TOATOTOBKH




w

MIPOMBIIIITICHHBIMHU acce, pedepaToB, TUCKYCCHIA, a
yCTaHOBKaMH. TaKKe B XOJIC MTPAKTUUECKON
paboTBHI C JIa3epHBIM
000pyI0BaHUEM;

- (hopMUPOBAHUS KYIbTYPHI
Oe3omacHOCTH pH paboTe Ha
BBICOKOMOIIIHBIX
SKCIICPUMCHTAJIBHBIX U
IMPOMBIINIJICHHBIX YCTAHOBKAXx,
KOTOPBIC UMCIOT MOBBIIIEHHBIN
yYPOBEHb OIIACHOCTH 4epe3
BBIITOJIHCHUEC CTYACHTAMHA
MPAKTUYECKUX U JIaDOPaTOPHBIX
paboT, B TOM YHCIIEe Ha
000py/IOBaHUY ISl NCCIICIOBAHHUS
BBICOKOTEMITEPATYPHOH IJIa3MBbl.

Opranu3anusi HHTEPAKTHUBHBIX MEPONPUATHIA U peain3auus CHeUAJIN3HPOBAHHBIX 3aJaHUH C
BOCIIUTATEJbHBIM H COIMAJILHBIM aKIEHTOM:

Opraaun3zanusi Hay9HO-TIPAKTUYECKUX KOH(GEPEHITH, BCTPEU C BBIJAIONIUMUCS YUCHBIMU U BEIYIIUMH
MPEACTaBUTEISIMU OTpaciieil B 00JIaCTH J1a3€pHBIX U TJIA3MEHHBIX TEXHOJIOTHH, KPYTJIBIX CTOJIOB, U
MPUKIAAHON MaTeMaTUKH.

VYyacTue B CTYJIEHYECKUX OJIMMITHAIAX U CTYJECHYECKUX KOHKYpcax, KOHKypcax MpodecCHOHAIBHOTO
MacTepCTBa, CTYACHUYECKIX HAYUHBIX 00IECTBAX U O0OBEAMHEHUSX, a TAK)KE JIETHUX IIIKOJIAX.

VYyacTue B MOATOTOBKE MyOJUKAITUH B BEICOKOPEUTUHTOBBIX MEKTyHAPOIHBIX )KypHajax.
[IpoBenenne Hay4yHOTO CeMHHAapa CTYAEHTOB W ACIHUPAHTOB OTACJICHUS JIa3€PHBIX U IJIa3MEHHBIX
TEXHOJIOTHH.

5. OPBEM JUCHHUIIJIMHbBI B 3AYETHBIX EJMHUIAX C YKASAHUEM
KOJIMYECTBA AKAJEMHWYECKHUX YACOB, BbBIJIEJEHHbBIX HA
KOHTAKTHYIO PABOTY OBYYAIOIIUXCSA C ITPEINIOJABATEJIEM (ITIO
BUJAM 3AHATHHA) M HA CAMOCTOSTEJBHYIO PABOTY
OBYYAIOIIUXCHA

dopma o0yueHusi \
Ounas
Bua paéotsl CemecTtp
Ne 1
KosnuyecTBo 4acoB Ha BUJ padoThI:

KonrakTHas paGora o0yyawmmuxcs
¢ mpenojaBaresieM

AyaAUTOpPHBIE 3aHATHS (6ce20) 64

B ToMm uuncie:

JleKyuu
(nexyuu 8 UHMepaKmusHou ghopme)

32

npaKkmuyeckKue 3aHamusl 32
(npakmuyueckue 3aHamus 8
UHMepPaKmueHoll ghopme)

J1abopamopubvie 3aHAmusl -




HpOMe)KyTO‘lHaﬂ arTrecranuda

B Tom uncie:

3auem -
9K3aMeH
CamocrosiTesibHas padora
o0y4aummuxcs
CamocrosiTesibHast padoTa 80
o0yuyawumxcs (6cezo)
B ToMm uncre:
Ilooecomosxa k cemunapckum 50
3aHAMUAM
Iloozomoexa k evinoneHu0
1abopamopHvix pabom, oghopmieHUIo -
omyema
Iloocomosxa k 3auemy 30
Bcero (4achi): 144
Bcero (3aueTHbIe eIMHHILBI): 4

Ipumepnvle HOpMbI 8peMeHU HA 8bINOIHEHUE CIMYOeHMAMU
8HeayOUmopHOL CamoCcmosmenbHol pabomaol

Buo camocmosmenvroti pabomoi Eounuya Hopma spemernu,
usmepenus ax. 4

1. Boinonnenue:
— KYPCOB0O20 NPOEKmMA 1 npoexm 45-50
— KYpCoBol pabomul 1 paboma 25-35
— doMauHe20 3a0aHus 1 3a0anue 3-10
2. Pewuenue omoenwvnuvix 3a0au 1 3a0aua 0,5
3. llpopabomka
— KOHCNneKma a1exyuil I n n 0,5-1
— Y4eOHUKO08, yueOHbIX NOCcoOUll U I n. . 3-4
00513amenbHOl Tumepamypul (Mamepuan
U31a2aemcst 8 JIeKYusix)
— YueOHUK08, yueOHbIX NOCcoOUll U In n 3-4
00513amenvHOlL Tumepamypul (Mamepuan
He U31a2aemcs Ha JeKYUusx)
— CNeyuaIbHoU Memooudeckou In n 5-15
Jiumepamypol
4. H3yuenue nepeoucmounurkos:
— ¢ cocmasieHuemM niana I n n 1-2
— C cocmasieHuem KOHCneKma I n. a 4-5
5. Hanucanue peghepama 1 pedhepam 10-15
6. Cocmaenenue 00630pa numepamypul 0030p, I n. 1. | 15-20
7. lloocomoska:
— K CeMUHAPCKUM 3aHAMUSM, 1 3auamue 2-2,5
— K 8bINOJIHEHUIO JlabopamopHoil pabomul, | 4-x uacosas 1-2




ogopmaenuro omuema ayoumopHas | CamoCmosmebHOll
paboma pabomuvl

— K KOJLIOKGUYMY 1 konnoxkeuym | 5-1

— K KOHMPOJIbHOU pabome 1 paboma 2-3

8. Ilepeso0 mexcma ¢ UHOCMPAHHO20 1000 3naxos | 1-2

A3bIKA

IIpumeuanue — I n. 1. coomeemcmsyem 6 cpedHem 16 cmpanuyam yuebnuka (yuedono2o
nocobus) ooviunozo goopmama uau 40 000 3naxos.



6. COAEP)KAHUE AUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JAEJIAM) C YKA3AHUMEM
OTBEJEHHOI'O HA HUX KOJIMUYECTBA AKAJJEMUYECKHX YACOB Y BUJIOB YUEBHBIX 3AHSITUI

6. 1. Pazdenvt Oucyuniunvl u mpyooemKocms o 6UOAM YUeOHbIX 3aHAmMUIL (6 AKAdeMUUecKUxX 1acax)

Ne | HammeHoBaHue pa3jaesia /TeMbl JUCHUILVIMHBI | Buabl yueOHo# padoThl B yacax
n/m (BHOCSITCSI TaHHBIE 110 Pean3yeMbIM
dbopmam)
Ounas ¢popma 00yyeHust
Jlek | Ilp Jla6 |Bueayn| CPO
1. CoBpemeHHO€E cocTosiHiE DYypbe-ONTHKU 6 6 16
2. OnTuyeckue CBONCTBAa MaTepHAIOB BO BHEIIHUX |6 6 16
MOJISIX
3. CoBpeMEHHOE COCTOSTHHE BOJTHOBOJHOM ONTHKUA |8 8 16
4, JlocTroKeHHS B 00JIACTH YIIPABJICHUS MTOTOKaMu |6 6 16
CBETa
5. COBpeMEHHOE COCTOSIHHE PaIMallHOHHOM 6 6 16
(boTOHUKH
Hroro 3a cemectp: 32 |32 80
Bcero: 32 |32 80

IIpum..: Jlex — nexyuu, Ilp — npaxmuueckue 3amamus | cemunape,

paboma, CPO — camocmoamenvHas paboma 00y4arouuxcs

Jlab — nabopamophvie 3anusamus, Breayd — eHeayoumopHas



6.2. Codeprcanue oucyuniunsl, CMpyKmypupoeannoe no pazoeiam (memam)

Jlexyuonnwiti Kypc

HaumenoBaHue Conep:xkanue
Ne pa3jaeJsia /TeMbl
AUCHUTINHBI
1. CoBpeMeHHOE COCTOSIHUE BOJTHOBOM TEOPUHU CBETA.
IToBepxHocTHbIe BoaHBI. HOBBIE (hu3nueckue
CoBpemMeHHOE MPUHIUITBI ONTUYECKON MUKPOCKOMUU (MUKPOCKOTIHS
cocTosinne Dypobe- OJI>KHETO TIOJISI M paMaHOBCKas CIIEKTPOCKOTIHS).
ONTHKH HoBble puznueckue mpuHIUIIBI 3alTUCH ONTUYECKON
uHpopmanuu. Pezonarop @abpu-Ilepo. ['ayccoBsr
nyuku. ITyuku beccesns.

2. OnTuveckue CoBpeMEHHOE COCTOSHUE ONTHUKHA aHU30TPOMHBIX CPE.
CBONCTBA Teopust 1 MpUMEHEHUE JIEKTPOONITUUECKUX d(PPEKTOB,
MaTepHajIoB BO MarHUTOONTHYeCKuX 3(PppekToB, hoTopedpakTUBHOTO
BHEIITHNX MOJISIX addekra.

3. CoBpeMEHHOE COCTOSIHUE TEOPHUH ONITHYECKUX

BOJIHOBOJIOB. MaTepHalibl U CTPYKTYPbI IJIAHAPHBIX
ONTUYECKUX BOTHOBOJOB. HOBBIE uznueckue
CoBpemennoe NPUHIIMUIBI pabOTHl YCTPOUCTB Ha OCHOBE TUTAHAPHBIX U
OCTOSIH e HPAMOYTONBHBIX ONTHYECKHX BOTHOBOLOB.
. HenuHeiiHo-onTHYECKHUE SBJICHHS B ONTUYECKUX
BOJTHOBOJIHOW ONTHKH
BOJIHOBOJAaX. MaTepualibl U CTPYKTYpPbl ONTUYECKHUX
BOJIOKOHHBIX cBeTOBOI0B. HoBbIe (hrznueckue paboTh
BOJIOKOHHO-ONITHYECKUX YCTPOKCTB U BOJIOKOHHO-
ONTHUYECKHUX CUCTEM KOMMYHUKAIUU.
4, JocTtmxkenus GOTOHUKHU B 00IaCTH JTa3€PHBIX CPEI,
JNETEKTUPOBAHUS CBETA M COJTHEYHOM SHEPTETUKU.
Martepuansl U1 yCTPOUCTBO COBPEMEHHBIX JETCKTOPOB
cBera. HoBbie pusnyeckre MpUHIUIIBI JETEKTUPOBAHUS
ONTUYECKHUX CUTHAJIOB. MaTtepuasl JIa3epHBIX Cpel
flocrikennst B dbotonuku. CoBpeMEeHHBIC TUIIBI JIA3€POB U ONMTHYECKUX
00J1acTH ynipaBJIeHUS .
OTOKAMM CBeTa YCUJIUTEIIEN, TPUMEHSIEMBIX B
TEJICKOMMYHHUKAIMOHHBIX CUCTEMAX U
BBEIYHCIIMTEILHON TexHUKe. HoBbIe Ppusnueckue
NPUHIHIBI PYHKIIMOHUPOBAHUS, CTPYKTYpa U
XapaKTePUCTUKH U3TydaTesIe Ha OCHOBE ()OTOHHBIX
CTPYKTYP ¥ KBAHTOBBIX TOUYEK.

d. Hoctmwxkenns Gpu3uku paguamoHHO-UHTYITUPOBAHHBIX
CoBpeMeHHOE ONTHYECKUX ABJICHUN. HOBbIE TEXHOIOTMH HA OCHOBE
COCTOSIHHE (bu3HUeCKUX MPUHITUTIOB PATUAIIMOHHON (POTOHUKH.
PaAHALMOHHOM [lepcrieKTUBBI pa3BUTHS TEXHUKHA HA OCHOBE
(oronuxkn yIpaBJieHUs paJualluOHHO-UHIYIUPOBAHHBIMU

ONTUYECKMMH CBOMCTBaMHU MarepuanoB. Henuuennbie




paarallMOHHO-UHAYLUPOBaHHBIE ONTUYECKUE SBJICHUS
B BOJIHOBOJaX. [lonu(yHKIMOHANbHBIE ONTUYECKUE
JIETEKTOPBI (XEMOCEHCOPBI, ONOCEHCOPHI,
pajvalOHHbIE IETEKTOPHI) ISl pabOTHI B
pajMallMOHHBIX MOJISX.

IIpaxmuyeckue/cemunapckue 3aHsamusl

HaumeHoBaHue Conep:xxkanme
Ne pa3jaeJsia /TeMbl
AUCUMILTHHBI
1. |CoBpemeHnHoOe
cocTosiHue Dypobe-

[ToBEpXHOCTHBIE BOJIHBI.
I'ayccoBsl myuku.

ONTHUKH

2. lOnTu4eckue BonHoBas onTrka aHU30TPOIHBIX CPE.
cBoiicTBa [TpumeHeHue AMEeKTPOONTHIECKUX U
MaTepHaIoB BO MarHuToonTH4eckux 3 ekroB, GporopedpakTUBHOTO
BHEIIHUX MOJISIX addekra.

3. Martepuaiibl ¥ CTPYKTYpbI TUTAHAPHBIX ONTUYECKUX
CoBpemMeHHOe BOJIHOBOJZIOB.
COCTOSTHHE Marepuaiibl ¥ CTPYKTYpPbl ONITHYECKUX BOJTOKOHHBIX

BOJIHOBOJAHOM ONTHKMH | CBETOBOJIOB.
KontponsHas paboTa.

4. Marepuainsl 1 yCTPOMCTBO COBPEMEHHBIX JIETEKTOPOB
JlocTHokeHUA B P

00J1aCTH YIIPABJICHUSA
Marepuaiibl JiazepHbIX cpell GOTOHUKH.
MOTOKAMHU CBETa .
Martepualibl U CTPYKTypa COJTHEUHBIX OaTapeil.

d. C Hogbie TexHoOrnM Ha OCHOBE (HPU3MUECKUX
OBpEMEHHOE MPUHIIMIIOB PAIUAIMOHHON (DOTOHUKHU.

COCTOSTHHE
AIHANMOHHO [TonmudyHKIIMOHAIbHBIC ONITHYECKUE JICTCKTOPBI
E)OTOHI/IKH (XeMOCEeHCOpBI, OMOCEHCOPHI, paIMAITIOHHBIC

JIETEKTOPHI) 17151 pabOTHI B paUAIIMOHHBIX TMOJISX.

/. IIEPEYHEHb YYEBHO-METOAMYECKOI'O OBECIIEYEHUA JJIA
CAMOCTOSTEJBbHOMN PABOTHI OBYUAIOIIMUXCA O JUCHUIIINHE

1. doToHMKa — HAyYHO-TEXHUYCCKUH KypHAT - http://www.photonics.su/
2. http://lwww.chem.msu.su/rus/teaching/materials/photonics.pdf

8. ®OHJ ONEHOYHBIX CPEJACTB JJsI  NPOBEJIEHHUS
MMPOMEKYTOYHOMI ATTECTALIMM OBYYAIOLIUXCS o
TACHUTIINHE
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8.1. llacnopm ¢honoda ouyenounvix cpedcme no oucyuniune

Ne n/m | Kontponupyembie | Koa koHTpoJinpyeMoii koMneTeHIIuM (M4 eé HaumenoBanue
pazaensl (TeMbl) yacTu) / 1 ee GopMyIMpPOBKa OLICHOYHOI'0 CPeACTBA
AU CUMILTHHBI
(pe3ybTaThI O
pasaenam)
Tekyumuii KOHTPOJIb
1. CoBpemenHoe I[IK-1 Croocoben wucmoian3oBath MeTobl | Kommoksuym Nel
coctosiHne Dypbe- |MOAEITUPOBAHUS U OINTUMU3ALINH,
OTITUKH. CTaHIApPTH3AIMM W CepTUPUKAIUU IS
OnTuueckue OLEHKM W  TPOTrHO3MPOBAHUA  CBOWCTB
CBOiCTBa MaTepUasoB u 3 PEeKTUBHOCTH

MaTepuaitoB BO
BHEIITHUX TOJIAX

TEXHOJIOTUIECKUX MPOIECCOB;
[IK-2 Cnocoben mnoHuMaTh (PU3MUECKHE U
XUMHUYECKHE TIPOIECChI, TPOTCKAIONINE B
MaTepualax Mpu UX MOTyYeHHH, 00paboTKe 1
MOIH(PHUIITPOBAHUH, HCIIOJIb30BATh B
WCCIICIOBAHUSAX W pacueTaXx 3HAaHUA O
MeTOax HCCIIEIOBaHMUS, aHayu3a,
JTMArHOCTHKA W MOJICIIMPOBAHUS CBOWCTB
MaTepHaioB,  MPOBOJUTH  KOMILUICKCHBIC
WCCIICIOBAHMS, TPUMEHSSI CTaHIapTHBIC H
cepTU(UKAIIMOHHBIC UCITBITAHUS,

YKII-1 Cnocoben pemiaTth
HCCIIeIOBATENIbCKAE, HAYYHO-TEXHUYCCKHE H
MPOU3BOJICTBEHHBIE 3aaud B  YCIOBHSX
HEOTNPEeNIEHHOCTH, B TOM qucie
BBICTPAaUBaTh JIEJIOBYI0O KOMMYHHUKALUIO H
OpraHM30BBIBATH  pabOTy  KOMaHABl  C
HCIOJIb30BaHUEM IU(POBBIX PECYpCOB H
TEXHOJIOTHH B ITU(POBOI cpee;

VKII-2 CnocobeH k  caMOOOyYeHHIO,
CaMOaKTyalnu3alid M  CaMOpa3BUTHUIO C
UCIIOJIb30BAHUEM  PA3IUYHBIX  IU(POBBIX
TEXHOJOTUI B YCIOBUSX HMX HENPEPHIBHOTO
COBEpIICHCTBOBAHNUS;

CoBpeMeHHOE
COCTOSTHHC
BOJIHOBOJTHOM
OTITHKH.
JocTmkenus B
obmacTu
yIpaBIeHUS
ITOTOKaMH CBETa.
CoBpemeHHOE
COCTOSTHHC
paauanuoHHON
(hoToHUKHN

OIIK-1 Cnocoben pemiaTth
IIPOU3BOJICTBEHHBIC u ()
UCCIICIOBATEIbCKUE  3a/laud, Ha OCHOBE
(yHIAMEHTAJIbHBIX 3HAaHUH B  OOJIACTH
MaTepHaJIOBEICHHS u TEXHOJIOTHH
MaTepHaloB;

OIIK-2 Cmnocoben pa3pabaTeiBaTh Hay4yHO-
TEXHUUYECKYIO, TPOEKTHYI0 U CIYKEOHYIO
JOKYMEHTAIHIO, oopmIATh Hay4YHO-
TEXHUUYECKHUE OTUEThI, 0030pbI, MyOIHKaINH,
pELeH3UH;

OIIK-3 Crniocoben
yrIpaBlIeHUN npodeccnoHanbHOM
NEeSTeNbHOCThIO,  MCIONB3Ysl  3HAHHUS B
001acTH CUCTEMBI MEHEPKMEHTA KaueCTBa;
OIIK-4 Crnocoben HaXOJIUTh u

y4aCTBOBAThH B

KommokBuym Ne2
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nepepadbarbiBaTh WHGOPMAINIO, TPeOyeMyto
JUIl  TIPUHATUS  PEIICHHH B Hay4YHBIX
HCCIIEIOBAHUAX u B [IPAaKTUYECKOU
TEXHUYECKOH JIeATEIILHOCTH;

OIIK-5 CnocoOeH OIEHHWBATh pE3YJbTATHI
HAYYHO-TEXHMYECKUX Pa3pabOTOK, Hay4YHbBIX

HCCJICIOBAHUI u 000CHOBBIBATh
COOCTBEHHBIM BBIOOp, CHCTEMATU3UPYyS U
00001as JOCTHKEHUS B obnacTu
MaTepI/IaHOBCI[eHI/ISI 158 TCXHOJIOTUU

MaTepHaioB, CMEKHBIX 00JIACTSX;

IIpoMe;KYyTOYHBIH KOHTPOJIb

3a4éT ¢ OIEeHKOH

OIIK-1 Crniocoben pemiarb
MPOU3BOJCTBEHHBIE u (mm)
HCCIIEIOBAaTeNIbCKUE  3aJayd, Ha OCHOBE
(yHIAMEHTAIBHBIX 3HAaHWH B  OOJIACTH
MaTepUaIOBEICHUS " TEXHOJIOTUHT
MaTepHaJIOB;

OIIK-2 Crnocoben pa3pabarpiBaTh Hay4dHO-
TEXHUUYECKYI0, MPOEKTHYI0 M CIy>KEOHYIO
JOKYMEHTAITHIO, oopMiIsITH Hay4YHO-
TEXHUYECKUE OTUYEThl, 0030pbl, MyOIHKaIIH,
peLeH3uu;

OIlK-3 Criocoben y4acTBOBATh B
yIpaBJIeHUU npo¢eCCHOHATIBHON
NEeSTeNbHOCThIO,  MCIONB3Yysl  3HAHHUS B
001acTy CUCTEMBI MEHEP)KMEHTa KauecTBa,
OIIK-4 Crocoben HaXOIUTh u
nepepabareiBaTh HHGOPMAIHIO, TpeOyemMyto
JUIs  TPUHATHAS  pPEUIeHHM B HAayYHBIX
HCCIEIOBAaHUSIX U B MPAKTHYECKON
TEXHUUYECKOU J1eATEIbHOCTH;

OIIK-5 CnocobeH oOIeHUBaTh pPe3yiabTaThl
HayYHO-TEXHUUYECKUX pa3pabOTOK, HAayYHBIX

HCCIIEIOBAHUI u 000CHOBBIBATh
COOCTBEHHBIM BBIOOP, CHCTEMATHU3HPYS U
00001as JIOCTHKEHUS B oOactu
MaTepHaIOBEICHUS u TEXHOJOTHH

MaTepHuaIoB, CMEXKHBIX O0JIACTSX;

I[IK-1 CmoocobeH HCIIOIb30BaTh METOIBI
MOJIETTUPOBAHUS u ONTUMU3ALINHY,
CTaHIapTH3alMl MW  cepTUHUKAUU s
OLICHKM ¥  TPOTHO3UPOBAHUS  CBOWCTB
MaTepuaioB u 3¢ hEeKTUBHOCTH
TEXHOJIOTHYECKHUX MPOIECCOB;

[IK-2 CnocobeHn moHuUMaTh (U3HUECKHE H
XUMHUYECKHE TMPOLECChl, TMPOTEKAIOIINEe B
MaTepuaax Mpu ux MoixydeHuH, oopaboTke u
MOAU(PUIIMPOBAHUH, UCIIOJIb30BaTh B
WCCIEIOBAaHUSAX W pacueTax 3HaHUA O
MeToJ1ax WCCIIETIOBAHMSI, aHanm3a,
JMUArHOCTHKUA W MOJEIHUPOBAHUS CBOICTB
MaTepuagoB, TPOBOJUTH  KOMILJIEKCHBIC

Bompocs! k 3auery
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HUCCIICAOBaHHA, IPUMCHAA CTAHAAPTHBIC U
CepTI/I(i)I/IKaHI/IOHHBIe HUCIIbITAHUA,

YKII-1 Crniocoben pemaTh
HCCIICIOBATEIILCKUE, HAYYHO-TEXHUYECKUE U
IMPOU3BOACTBCHHBIC 3a1auyu B YCIIOBUAX
HEOIPEICICHHOCTH, B TOM qHCIIe
BBICTpanBaTb JACJIOBYK0O KOMMYHHKAILIUIO U
OpPraHW30BBIBATH  PabOTy  KOMaHAbl  C
WCIOJBb30BAaHMEM LU(MPOBBIX PECYpPCOB H
TEXHOJIOTUH B IUPPOBOI cpere;

YKII-2 CoocobeH Kk  camMo00ydeHHIo,
caMOakTyaJlM3allid ¥  CaMOPa3BUTHIO C
WCIOJIb30BAHUEM  Pa3jMyHBIX  IU(POBBIX
TEXHOJIOTUHA B YCIOBHAX HX HCEIIPECPBIBHOI'O
COBCPIHICHCTBOBAHUSA

Bceero: 3

8.2. Tunoevie KoHmMpoONbHBIE 3A0AHUA UTU UHDBIE MAMEPUATbl, HEOOX00UMDbBIE 0N
OUeHKU  3HAHUI, YMEHUll, HAebIKO6 U (uau) onvima OeameabHOCmU,
Xapakmepusyoujue Imansvl GopmMupoeanus KoMnemeHuUuil 6 npouecce 0C80CHUA

oOpazoeamenbHoOll NPOZPAMMBL

8.2.1. 3auem
a) TUIOBBIEC BOMPOCHI (3aIaHUs):

=

[ToBepXHOCTHBIE BOJHBI.
2. MarepuaJibl ¥ YCTPOMCTBO COBPEMEHHBIX JETEKTOPOB CBETA.

3. Pesonarop ®abpu-Ilepo.
4. Marepuaisl J1a3epHBIX cpell HOTOHUKH.

0) KpUTEpHH OIICHUBAHUS KOMIIETCHITUN (PE3yIbTaTOB):

- MCTIOJIb30BAHUE 3HAHUM O TIOJIX0/IaX U METOJIaX MOJy4YeHHUs Pe3yIbTaToB B
TEOPETUUYECKUX U IKCIIEPUMEHTAIBHBIX HUCCIICTOBAHUSIX

- MOHUMaHue (HU3NIECKON MPUPOJIBI OMMCHIBAEMBIX SBICHUIA,

B) OIMMCaHNUC IMIKaJIbl OHCHUBAHUMA:

Ouenka Kpurepuun oueHnku

36-40 CTyIeHT JOJKEeH:

- IPOJIEMOHCTPUPOBATH TJIyOOKOE M TPOUYHOE YCBOCHHUE
3HAHUM MTPOTPaMMHOI0 MaTepuraa;

- ICYEPIBIBAIOIIE, MTOCIIeI0BATEILHO, TPAMOTHO U
JIOTUYECKHA CTPOMHO U3JIOKUTHh TEOPETUUECCKUI
Marepuan;

- MPaBWILHO (POPMYJIIUPOBATH ONPEACICHUS,

- IPOJIEMOHCTPUPOBATH YMEHHS CAMOCTOSTEIIbHOU
paboThI ¢ TUTEPATYPOH;
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- YMETbh CJI€JIaTh BBIBOJIBI 110 U3J1ara€MOMY MaTepualy.

30-35

CTyeHT JOJKEH:

- IPOJAEMOHCTPUPOBATH JOCTATOYHO IIOJIHOE 3HAHUE
IIPOrPaMMHOI0 MaTepuaa;

- IPOJIEMOHCTPUPOBATH 3HAHNUE OCHOBHBIX
TEOPETUUYECKUX MTOHATHUN;

JIOCTaTOYHO IIOCJIEN0BATEIBHO, IPAMOTHO U JIOTUYECKU
CTPOMHO U3JIaraTh MaTepua;

- IPOJIEMOHCTPUPOBATH YMEHUE OPUECHTUPOBATHCS B
JUTEparype;

- YMETh C/eJIaTh JOCTATOYHO 0OOCHOBAHHBIE BBIBOJIBI 1O
U3JIaracMOMYy MaTepualy.

24-29

CTyeHT JOJIKEH:

- MPOJAEMOHCTPUPOBATH 0011I€€ 3HAHUE U3yIAEMOTO
Marepuana;

- OKa3aTh O0IIee BJIaJICHUE MOHSITUITHBIM aIlapaToM
M CITATIIIAHEL,

- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOU
M3JIaraeMoro BOIpoca;

- 3HaTh OCHOBHYI0 PEKOMEHIYEMYIO ITPOrpaMMOii
y4eOHYIO JINTEPATYPY.

23 U MEHBIIIE

CTyAeHT 1eMOHCTPUPYET:

- He3HaHUE 3HAYUTEIIbHON YacTH MPOrPaMMHOIO
MaTepHana;

- HE BJIaJICHUE TIOHSITHUIHBIM aIllapaToM JIUCIUILIUHBI,

- CYIIECTBEHHbIE OIIMOKH MPU U3JI0KEHUU yUeOHOTO
MaTepHana;

- HEyMEHHUE CTPOUTH OTBET B COOTBETCTBUH CO
CTPYKTYpPOU M3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIeNIaTh BHIBOBI 110 M3JIaraéMOMYy MaTepHaly.

8.2.2. Konnokeuym Nol

a) THUIIOBBIE 3a1aHUs (BOIIPOCHI) - 0Opaserr;
1. Kak cBsi3aHBI MKy COOOM CKOpPOCTh CBETa B BaKyyMe C, DJICKTpHYCCKas
IIOCTOSIHHASI U MarHUTHAs ITOCTOSTHHAS ?

SR XRN

Kakue nnvHbI BOJIH COOTBETCTBYIOT BUAUMOMY CBETY?
UTto Takoe BOJIHOBOU BEKTOP?

3anumuTe KOMIIOHEHTBI TPOCTPAHCTBEHHOM YaCTOTHI.
Urto takoe BekTop [lolinTHra?

UTto Takoe miocKas 31eKTpOMarHuTHas BOJIHA?

0) KpuTepuu OIECHUBAHUS KOMIICTCHITNH (PE3yIbTATOB):

— YpPOBEHb OCBOEHHS OOy4YalIIMMCS Marepuajia, MOpPeIyCMOTPEHHOTO YyueOHOU

MIPOrpaMMON;
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— yMeHHuE OOydYarolerocsi HMCIO0JIb30BaTh TEOPETUUYECKHE 3HAHUS TMPU BBIMOJIHECHUU
3aJaHUH U 33]1a4;

— O6OCHOBaHHOCTB, YCTKOCTb, KPATKOCTb U3JIOKCHUA OTBCTA.

B) OIMCAHUE IIKAJIbl OIICHUBAHUS:
OT1MmeTKa «oTaUYHO» (B Oayuiax ot 28 1o 30) cTaBUTCS, €CIIH:
— U3yUYEHHBIH MaTepual U3JI0KEH MOJTHO, ONPEIEICHUS JaHBl BEPHO;
— OTBET MOKa3bIBaCT MOHMMAaHNE MaTepHana;
— o0yuarommmiics MOkeT 000CHOBAaTh CBOM CYXXICHUs, IPUMEHUTH 3HAHUS HA MPAKTUKE,
MPUBECTHU HEOOXOUMBIC TPUMEPHI, HE TOIBKO MO YYEOHUKY U KOHCIIEKTY, HO U
CaMOCTOSITEJIbHO COCTaBJICHHBIE.
OtrMmeTka «xopomo» (B 6amiax ot 23 10 27) cTaBUTCA, €CIU:
— M3yUYEHHBIA MaTepral U3JI0KEH JJOCTATOYHO IOJTHO;
— MPHU OTBETE JIOMYCKAIOTCS OIIMOKH, 3aMHHKH, KOTOPhIE 00YJAIOIIHUICS B COCTOSTHUH
UCTIPABUTh CAMOCTOSITETIFHO MTPU HABOSIINX BOMPOCAX;
— 00yyJaromuiics 3aTpyTHAETCS C OTBETAMH Ha 1-2 JOTOJHUTENBHBIX BOIIPOCa.
OTMeTKa «yI10BJIETBOPUTEIBLHO» (B Oaax or 18 no 22) craBurcs, ecinu:
— MaTepHuall U3JI0KEH HETOHO, C HETOYHOCTSIMH B ONIPE/ICIICHUN TIOHATUN WIIH
(bopMyIHpPOBKE OIpEAeIICHUN;
— MaTepual u3iaraeTcsl Hermocne0BaTeNbHO;
—00y4Yaromuiicss He MOXKET JOCTATOYHO TITyOOKO U J0Ka3aTeIbHO 000CHOBATH CBOU
CYKJIEHUS U TIPUBECTU CBOM MPUMEPHI;
— Ha 50% JOMOIHUTENBHBIX BOIIPOCOB JIaHbI HEBEPHBIE OTBETHI.
OTMeTKa «HEYT0BJETBOPUTEILHO» (B Oanmnax g0 17) craBuTcs, eciu:
— IIpU OTBETE OOHAPYKUBAETCS MOJHOE HE3HAHNE U HEMOHUMAaHHE U3y4aeMOro
MaTepHana;
— MaTepual u3jiaraeTcs HeyBepeHHO, OeCTIOpSI0YHO;
— JIaHbl HEBEPHBIE OTBETHI Oosiee ueM Ha 50% MOTOTHUTENBHBIX BOIPOCOB.

8.2.3. Konnokeuym Ne2
a) TUIIOBBIE 3a/1aHUs (BOIIPOCHI) - 0Opaszelr;
BapuanTt 3amanus
Onummure Guznyeckuii mpuHIUI paboTsl pesonatopa dadpu-Ilepo.
3anuirTe BhIpa)KeHUE JUIsl TayCccoBa IMydKa.
[Iepeuncnure xapakTEpUCTHUKH ITyuka becces.
OnummuTre Tpu MEXaHU3Ma NEKTPUIECCKON MOISPHU3AIUN UIIIEKTPUKOB.
Hanummure ypaBHeHHE WHIUKATPHUCHI.
Kak u3mensieTcst ontuyeckass MHIUKATPUCa BO BHEITHEM T10JIE
B gem coctout addext [Tokkennca?
Martpuma ko3¢ durmenton [lokkenbca ns HHoOaTa TUTHS UMEET BUJI

NG~ WDE
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[lycth kpucTamn HHUOOATa JUTHUS MpeACTaBiIseT coO0M Y-cpe3: KpUCTail UMEET JBE
IJIOCKKE MapaJIJIEIbHBIE TOBEPXHOCTH, MIEPIICHINKYJISIPHBIE HAIPABIEHUIO Y. BonHOBOM
BEKTOp TaJalollero CBeTa HampaBlIeH BAOJb onthyeckod ocu (och z). Ilomyuuts
BBIPA)KEHUE I AJUIMIICA CEYEHUS U1l OPUEHTALM BHEUIHErO 3JIEKTPUYECKOTO MOJIS
BJIOJIb OCEH X, Y U Z.

9. Kpucrann nuoOara nutus npeacrasisier coboit Y-cpe3 B ¢popme MpsiMOYToJIbHOTO
napajienenuneaa 1 uMeet pasmepsl W x d x h. BojHOBOI BEKTOp MaJaromiero cBeTa
HampaBJIeH BAOJIb ONTHYECKOM ocu (ock Z). Jlig oOpueHTauuid BHEIIHErO
AIEKTPUUECKOTO TOJIS BJOJIb OCEH X, Y U Z pacCUUTaTh CABUT (Pa3bl AIEKTPOMATHUTHOMN
BOJIHBI (OM) npu ee MPOXOKIAECHUHU Yepe3 KPUCTAILI.

10.Hampasnenue moyispu3aivy Majarolieldl Ha KpUcTal HuoOaTta autus DM BOJHBI
cocraBisieT yroi +45° k pa3peneHHbIM HalpaBICHUSM MOJISIPU3AIMU B KPUCTAIUIE, TaK
YTO AMIUIMTY/1a MaJarolleld BOJHbI IOPOBHY PACHpPEAENSIETCS 10 dTUM HaIPaBICHHUSIM.
Kpucrann Huobarta nutus mnpexacrasiser coboil Y-cpe3 B (opme NpsMOYrojabHOIO
napajiesenunea 1 uMeeT pasmepsl W x d x h. BoiHOBOW BEeKTOp Majaroliero cBera
HanpasJIeH BJIOJIb ONTHYECKOM ocu (och Z). Paccumtarh pasHocTh (a3 Mexay ABYMs
OM BonHaMM B HHOOATE JIUTHS, MOJSPU3ALUU KOTOPHIX B3aUMHO NEPIIEHIUKYJISIPHBL.
Paccmotpers cilydan OpUEHTalMy BHEIHETO YJIEKTPUYECKOrO T10JIs BOJIb OCEH X, Y U Z.

0) KpUTEepUH OLICHUBAHUS KOMIICTCHIINH (pe3yJIhbTaTOR):

— YpOBEHb OCBOEHHS OOyYalIIMMCS Marepuajga, MPeIyCMOTPEHHOTO YydueOHOU
IPOrpaMMoON;

— yMeHHEe OOydYarolerocss HMCIO0JIb30BaTh TEOPETUYCCKHE 3HAHUS IPU BHITTOJHCHUU
3aJaHui 1 3a]1a4;

— 000CHOBaHHOCTbH, YETKOCTh, KPATKOCTh MU3JIOKEHHUS OTBETA.

B) OMMCAHHE IIKAIbI OIICHUBAHUS:
OTMeTKa «oTIMYHO» (B 6armax ot 28 no 30) ctaBuTCA, eciu:
— U3YYECHHBIN MaTepHall N3JI0KEH TOJTHO, ONIPEIEIICHUs JaHbI BEPHO;
— OTBET MOKa3bIBACT MIOHUMAHHUE MaTepHaa;
— 00y4YaroIuiACs MOKET 000CHOBATH CBOU CYKJEHUS, TPUMEHUTH 3HAHUS HA MTPAKTHUKE,
MPUBECTU HEOOXOIUMBIE TTPUMEPHI, HE TOIBKO MO YIeOHUKY U KOHCIICKTY, HO H
CaMOCTOSITEJILHO COCTaBJICHHBIE.
OtMeTKa «xopomo» (B 6amnax ot 23 g0 27) cTaBUTCSA, €CIIH:
— U3YYCHHBIA MaTepHall N3JI0KEH TOCTATOYHO TIOJTHO;
— TIPH OTBETE JIOMYCKAIOTCS OMTUOKH, 3aMHUHKH, KOTOPBHIE 00YUYAIOIMIUNACS B COCTOSTHUN
UCITPABUTh CAMOCTOSATEIBLHO MPU HABOSIINX BOIIPOCAX;
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— o0yyarommiics 3aTpyIHAETCS C OTBETaMH Ha 1-2 JOMONHUTENBHBIX BOIIPOCA.
OTMeTKa «yI0BJIETBOPUTEIBLHO» (B Oaymax oT 18 no 22) craButcs, eciu:

— MaTepHall U3J0KEH HETOIHO, C HETOUHOCTSIMH B ONPEIEICHUN TOHATUN WIIH
dbopMyIUPOBKE ONPEICTICHUIT;

— MaTepHall u3JaraeTcsi Hermocjae10BaTeNbHO;

—00yyYaroImMICs HE MOXKET JOCTATOYHO TIIyOOKO U JOKa3aTeJIbHO 000OCHOBATH CBOU
CYXXICHHS U IPUBECTU CBOU MPUMEPHI;

—Ha 50% AONOJHUTENBHBIX BOIPOCOB 1aHbI HEBEPHBIE OTBETHI.

OTMeTKa «HeyA0BJIeTBOPUTENbHO» (B Oamutax g0 18) craBurcs, eciu:

— MpU OTBETE OOHAPYKUBACTCS MOJTHOE HE3HAHHUE U HEMOHUMaHUE U3y4aeMOoro
MaTepuana;

— MaTepHall u3araeTcsi HeyBepeHHO, O€CTIOPSI0YHO;

— JIaHbI HEBEpPHBIC OTBETHI Oosiee yeM Ha 50% JOMOIHUTENBHBIX BOITPOCOB.

8.3. Memoouueckue mamepuansl, onpeoensaouiue npoyedypvl OYEHUGAHUA 3HAHUIL,
YMEHUIl, HABbIKOE u (U1U) OnbIma O0eAmenbHOCMU, XaAPAKMEPUYIOWUX IMansl
¢opmuposanua komnemenyuil

PeiiTuHroBas orieHka 3HAHUW ABJISETCS MHTETPAJIbHBIM IMOKAa3aTEJIEM KauyecTBa
TEOPETUUECKUX M TPAKTUUYECKUX 3HAHUN U HABBIKOB CTYJCHTOB MO JAUCUUIUIMHE M
CKJIQJIBIBAETCS U3 OLIEHOK, MOJIYYEHHBIX B XOJI€ TEKYIIIETO KOHTPOJS U MPOMEKYTOUHOM
aTTECTalUH.

Texymuii KOHTpOJIL B CEMECTpPEe TMPOBOAMUTCS C IeJIbl0  oOecreyeHus
CBOCBPEMEHHOW OOpaTHOM CBSI3W, IS KOpPpPEKUMH OOyuyeHus, aKTUBHU3ALUU
CaMOCTOSITEIILHOM pabOThI CTYIEHTOB.

[TpomexyTouHas aTTecTalus npeaHa3HauYeHa ISt 00BEKTUBHOTO
NOJITBEPKACHUSI M  OLCHUBAHUS JOCTUTHYTBIX pE3yJbTaTOB OOYy4YEHHUsS TOCIe
3aBEpIICHUS U3YyUYEHHS JUCUUIIIIUHBI.

TeKylmui KOHTPOJIb OCYIIECTBIISIETCS 1BA pa3a B CEMECTP: KOHTPOJIbHAsE TOuKa Ne
1 (KonnokBuyM Ne 1) u konTposibHas Touka Ne 2 (KomtokBuywm Ne 2).

Pe3ynbTaThl TEKYIIETO KOHTPOJS U IPOMEKYTOYHOM aTTecTalMy MOABOASTCS IO
Kaje 0auIbHO-PEHTUHTOBON CHCTEMBI.

Bua koHTpoas JTan peiiTHHIOBOM CHCTEMBbI bana
OueHo4Hoe CpeacTBoO Munnmym | Makcumym

Texymui KontpouabHasi Touka Ne 1
KomnokBuym Ne 1. 18 30

KonTtpoJsbHasi Touka Ne 2
KomnokBuym Ne 2. 17 30

IIpomexyTouHblil | 3a4eT

buiietsl K 3K3aMeny. 25 40
NUTOTI'O no nucuuninxe 60 100

[Ipouenypa oueHvBaHUWsI 3HAHWN, YMECHUH, BIAJCHUNA MO JAUCIUILIMHE BKIOYAET

YYeT YCHEIIHOCTH 10 BCEM BHUJIaM 3asBJICHHBIX OLIEHOYHBIX CPEJCTB.
[Tepen xaxxgoi mpoueaypoi OLICHUBAHUS 3HAHUW MPOBOJUTCS YCTHBIM ONPOC Ha
MPAKTHYECKOM 3aHATHUU W 3aTPArMBAET KaK TEMATHUKY JICKIIMOHHOTO MaTepuaia, Tak U
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TUIOBBIE 33/1aHUsl KOJJIOKBUYMOB. [IprMeHseTcs TpyNIoBOe OIIEHWBAHWE OTBETA WU
OLICHWBaHUE TPEII0/IaBaTEIICM.

[lo okOHYaHWM OCBOCHHMS JAMCUHUIUIMHBI MPOBOAUTCS MPOMEKYTOUHAS aTTECTAIIHS
B BHUJIC 3a4ye€Ta C OLEHKOH, YTO MO3BOJSET OICHUTh COBOKYMHOCTH MPUOOPETCHHBIX B
npouecce o0ydeHusi KoMneTeHuuid. [Ipy BbICTaBIE€HMU UTOrOBOM OLIEHKU NMPUMEHSAETCS
OaJTbHO-PEHTUHTOBAsI CUCTEMA OIICHKHU Pe3yIbTaTOB O0yUCHUSI.

3ayeT mpeaHa3HaueH AJs OLIEHKH paboThl 00YyUaroIerocs: B TEYCHHE BCETO CPOKa
W3YYCHUs TUCIUIUIMHBI ¥ TPU3BaH BBIABUTH YPOBEHB, MPOYHOCTh U CUCTEMATHYHOCTH
MOJTyYEHHBIX 00YUYaIONIMMCS TEOPETUIECKIX 3HAHUN.

Omnenka chOpMHUPOBAHHOCTH KOMIIETCHIIMA Ha dK3aMEHE IS TeX O0ydJaroIuxcs,
KOTOpble HE HalOpaau HeoOXoauMoro koiauuectBa OaoB (60) 1O OLIEHOYHBIM
CpeICTBaM, MPOIYCKadW 3aHATHS W HE YYacTBOBAIM B IMPOBEPKE KOMIICTEHIMHA C
TIOMOIIIBIO OIICHOYHBIX CPEJCTB TEKYIIETO KOHTPOJIS BO BPEMsI M3YUCHHS AUCIIUILINHBI,
MPOBOJUTCSL TIOCTE JOTIOJHUTEIHHOW MPOBEPKH KOMIIETCHIIMH TperoaBaTeeM 1o
NPOMYIICHHBIM WJIA HE YCBOSGHHBIM OOYYAIOIIMMCS TEMaM C TMOCJEAYIONEH OIeHKOH
CaMOCTOSITETTFHO YCBOCHHBIX 3HAHUW Ha JIOMOJHUTEIbHBIX 3aHATHSX.

9. MNEPEYEHb OCHOBHOW W JOMNOJHUTEJBHOM YYEBHOM

JUTEPATYPBI, HEOBXOJIJUMOM 1JIs1 OCBOEHUS JUCIUILJIMHBI

@) OCHOBHAA yueOHasn numepamypa:

1. Keigo lizuka Elements of Photonics. Vol 1. Wiley. 2002. -

http://www.twirpx.com/file/1648269/ [DnexTponublii  pecypc] Pekum mocTyma:

cBoOoHbIN ([laTa obpamenus: 25.04.2015 r.)

2. Keigo lizuka Elements of Photonics. Vol 2. Wiley. 2002.

3. B.E.A. Saleh, M.C. Teich. Fundamentals of photonics. 1991

4. A. Apus, I1. FOx. Ontuyeckue BoJHbI B Kpuctaiuiax. M.: Mup. 1987 -
http://www.twirpx.com/file/115761/ [OnekTponHbIii pecypc]| Pesxkum poctyma:
cBoOoHbIN ([laTa obpamenus: 25.04.2015 r.)

0) OonoiHumenvHaa yuedOHan 1umepamypa:
1. JLE. BopobseB, E.JI. HUpuenko, .A. ®dupcos, B.A. Illameirus. Ontuuyeckue
cBoiicTBa HaHOCTPYKTYyp. CII6.: Hayka. 2001

10. MNEPEYEHb PECYPCOB NHO®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOM CETU «MHTEPHET» (JAJIEE - CETh
«MHTEPHET»), HEOBXOAUMbIX JJIs1 OCBOEHUSA JUCHUIIJINHBI
www.library.mephi.ru- snextpoHHast OMOIMOTEKa yIeOHOU JTHTepaTyPhI
www.kremlib.com- siiektponHas 6ubmmoreka yueOHOM TUTepaTyphl
www.nehud.lit.ru-yue6nas tutepatypa; IeprOHIECKUE U3TaHSI

www.elibrary.ru mojaHbIi TEKCT MEPUOANYCCKUX H3AaHHIA

www.landot-boerstein.com —crpaBoYHUKH

WwWWw.springerprotokols.com — momHOTeKCTOBBIE Oa3bI

11. METOAMYECKHME VYKA3ZAHUA I OBYYAIOIIUXCA 110
OCBOEHMUIO JUCHUITJIMHbI
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http://www.springerprotokols.com/

[Ipy DOArOTOBKE K NPAKTUYECKUM 3aHATUSAM PEKOMEHAYEeTCs MpopabdoTaTh
COOTBETCTBYIOIIHE TEMBI JIEKIIMOHHOTO KypCa, a TAK)KE O3HAKOMUTBCS C JIUTEPATYPOH.

[Ipn wm3yueHnn ocHOB Dypbe-ONTUKH HEOOXOIUMO o0Opamums GHUMAHUE HA
TTOHSATHS:

NPOCMPAHCMBEHHbLE YACHOMBbI,

yeoa bprocmepa,

Y2071 NOTIHO20 6HYMPEHHEe20 OMPANHCEHUS,

96aHeCYEeHMHbLE GOHDYL.

[Tpu u3ydeHNH ONTUYECKON aHM3O0TPOITUU KPUCTAIIOB 0Opamums HUMAHUe Ha:

MUKPOCKORUYECKUe MEeXAHU3MbL INeKMPULECKOU NOIAPU3AYUU OUIIEKMPUKOE,

meH30pHOoe npeodcmasieHue OUINeKmpuiecKol NpOHUYaemMoCcmu,

[Ipy M3y4YeHUW ONMTHYECKUX CBOMCTB KPHUCTAJJIOB BO BHEIIHUX TOJISAX 0Opamumbv
GHUMAHUe Ha:

onpedeienue ONMu4eckou UHOUKAMpPUchwl,

anekmpoonmuyeckue d¢pgexmut,

MazHumoonmudeckue 3¢Qpghexmet,

anacmoonmudeckutl d¢ggexm,

gomopeppaxmuenvlii 2¢pghpexm.

[Tpy M3ydYeHWHU TUTAHAPHBIX W MPSIMOYTOJIBHBIX ONTHYECKUX BOJHOBOIOB 0Opamums
GHUMAHUe HA:

noHAMUE B0THOB0OHBIX MO0,

MemoOobl paciema onmu4ecKux 60JH080008,

Qusuueckue NpuHyunvl pabomsl  YCMPOUCME HA OCHOBe  NJIAHAPHBIX U
NPAMOY20TIbHBIX ONMUYECKUX BOTIHOBOO08.

[pu u3yueHnn BOIOKOHHO-ONITHYECKUX CBETOBOJIOB 0Opamums 6HUMAHUE HA:

onpeoenenust MeXCM0o0080ll, MamepualbHoU U 80IHO800HOU OUCNEPCUU BOJIOKOH,

Munvl ONMUYECKUX 80JI0KOH U UX CIMPYKMYPY,

onmuyeckue c80UCMBEa K8ApYea8biX 80JIOKOH,

MemoOvl UsMepPeHUsi CHeKMpPO8 ONMUYUECKUX B0JIOKOH,

NPUHYUN OUACHOCMUKU C UCHONb308AHUEM B0JIOKOHHBIX peuemok bpaeea,

npoyeccvl NPouU3800CmMEa ONMUYECKUX 0JIOKOH.

[Ipy w3y4yeHWH OCHOB NETEKTHPOBAHMS CBETa W MaTEpUaJOB JETEKTOPOB CBETa
obpamumov 6HUMAHUE HA:

NPUHYUNDBL OeMEeKMUPOBAHUS C8eMd,

NPUHYUNDBL YCMPOUICMBA 0emMeKmopo8 ceema.

[Tpu u3ydennn nazepHbIX cpea GOTOHUKU 0Opamums 6HUMAHUE Ha:

XapakxmepucmuKky u CMpYKmypy 60JIOKOHHbIX U NOJYNPOBOOHUKOBBIX 1dA3ePO8 U
OnmMuYecKux ycunumeretl,

XapakxmepucmuKy Mamepuaios j1a3epHuix cped homoHuKu,

NOHAMUS K8AHMOBOU MOUKU, KBAHMOBOU HUMU, KBAHMOBOU SMbL.

[Ipu u3yueHnn HeIMHENHBIX ONTUYECKUX BOJHOBOJIOB 0Opamums 6HUMAHUE Ha:
Memoobl meopemuiecko20 aHaiu3a HeauHeuHO-ONMUYecKUx s18J1eHUl 8 80IHOB0OAX,
MeXanusmM pacnpoCmpaHenusi 2pAHUYHOl HeIUHeUHOU 80IHbL 8 60JIHOBOOE.
[Ipu uzyueHun MaTepraioB paJuallMOHHON (DOTOHUKU 0Opamums 6HUMAHUE Ha:
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Qusuueckue npuHYUnsvl NPeoOpPaA3’08anuss dHepeUU  PAOUAYUOHHLIX NoNel 8
onmuyeckoe usiydenue,

A61eHUue paouayuoOHHO-UHOYYUPOBAHHOU TIOMUHECYEHYUU,

A61eHUe paouayuoOHHO-UHOYYUPOBAHHO20 ONMUYECKO20 NO2TIOUJeHUS,

XapakxmepucmuKky  Mamepuanos, HNPUMEHAIOWUXCS 6 CUCMeMax ONnmuyeckoll
OUACHOCIMUKU 8 PAOUAYUOHHBIX NOJISX.

12. HNEPEYEHD NHPOPMALIMOHHBIX TEXHOJIOT UM,
HUCHOJIB3YEMbBIX IIPU OCYHECTBJIEHUU OBPA3OBATEJIBHOI'O
MHPOLHECCA 11 (0 JANCIHUIIJIMHE, BKJIIOYAA HEPEYEHDb
INPOI'PAMMHOI'O OBECIHHEYEHUA n NHPOPMAIINOHHBIX
CHHPABOYHbBIX CUCTEM (ITPM HEOBXOIANMOCTN)

12.1. Illepeuens unghopmayuonnvix mexnonozuii

— KoHncynbTupoBaHnue nocpeicTBOM 3JIEKTPOHHOM MOYTHI.
— Hcrnonb3oBaHWE BIEKTPOHHBIX IPE3CHTALMN IPU  MPOBEIACHUU NPAKTHUYECKUX
3aHATHN.

12.2. Ilepeuens npocpammnozo obecneuenusn

— IIporpammel, neMoHCTpaluu Buaeo MatepuanoB (mpourpsiBatenb « Windows Media
Player»).

— IIporpammbl I JeMOHCTpamMu M co3maHus mpeseHTauuit («Microsoft Power
Pointy).

13. OIIMCAHME MATEPHUAJBHO-TEXHUYECKOMN BA3BI,
HEOBXOJINUMOM JJII OCYIIECTBJEHHUS OBPA3OBATEJBHOI'O
MNPOLECCA IO IUCHUIIJIMHE

1. AynutopHsiii GOHI HHCTUTYTA

2. KoMIproTepHBIE KIaCcChl

3. Ilpom3BoacTBeHHOE 000OPYI0BaHKUE U MTPOU3BOICTBeHHBIE TomernieHnus OAQO

«OHIIIT «Texnonorusi» , 'HI[ P® «DPu3uko-3HEPreTUYECKU HHCTUTYTY,
OI'VII «<HUDOXU um. JI.A. Kapnosa»

14. UHBIE CBEJEHUSA N1 (MJIN) MATEPUAJIBI

14.1.  Ilepeuenv  oOpazoseamenbHbIX  MEXHOIOZUI,  UCHOIb3YEMBIX  HpU
ocyuiecmeieHuu 00pa308amenbH0O20 HPOYecca no OUCUYUNTUHE

- IlnmanomepHasi opraHuzanusi MOCIEAOBATEILHOCTH PA3JIMYHBIX BHUJIOB ayJAUTOPHBIX
3aHATHA (JEKIHUH, MPAKTHUECKUX 3aHSATHH W 1a00paTopHBIX PabOT) B COUYETAaHUH C
BHEAYJIUTOPHOI pabOTOH CTyEeHTA.

- [Ipn m3noxeHnn Bcex pas3nenioB (TeM) yKa3aHHE HA CBSI3b C YUYEOHBIM MaTepUaIOM
JIPYTUX AUCUUILIIMH y4eOHOro MIaHa, a TaKKe MPAKTHUYECKUMU NPUIIOKEHUSIMHU.

- CucreMaTHueCcKUe UHANBUYaIbHbIE KOHCYIbTAIUU.

- CTuMynMpOBaHUE UCIOJIB30BAHUS B MPOLECCE OOYUYEHHS] KOMIBIOTEPHOM TEXHUKHU U
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MH(OPMAIMOHHBIX TEXHOJIOTHIA.

14.2. @opmur opzanuzayuu camocmosamenvHou padomel oOyuaruuxca (memol,
8blHOCUMbBIE O0J11 CAMOCHIOAMENbHO20 U3YYEHUA; GONPOCHL 014 CAMOKOHMPOJIA;
munoevle 3a0aHus 01 CamMonposepKu

CamocrosTenbHas paboTa 00yUaroUXCsl COCTOUT B MPOPAOOTKE JIEKIIMOHHOTO Kypca U
yueOHO-METOANYECKON JIUTEPATYPhI IPU MOATOTOBKE K MPAKTUUYESCKUM 3aHATHIM H
71a00paTOPHBIM paboTaM.

Bomnpocs! 11 caMOKOHTPOJIA:

1. HoBble (hm3mueckre MPUHIMIBI Mepenayd WHPOPMAIMU ONTUYECKUMHU CHCTEMaMH
[1-4]

2. CucteMsbl onTu4eckoit 3anucu napopmanuu [1-4]

3. PagmanimoHHO-UHAYIIMPOBAHHBIE ONTHYECKHE SBICHUS B KOHJACHCHPOBAaHHBIX
ONTUYeCKUX cpenax [1-4]

4. [lonroToBKa K MPaKTUYECCKUM 3aHITHIM

KOHTpOJ'II) CaMOCTOSITEIbHOU pa60T51 OCYHICCTBIACTCA IIPpU NPOBCACHHUH ITPAKTUICCKUX
SaHHTI/Iﬁ, pCﬁTHHFOBOM KOHTPOIJIC, 4 TAKIKC ITPH BBIIIOJIHCHUHN U 3allIUTC Ha60paTOpHBIX

paboT.

14.3. Kpamxkuit mepmunonozuueckuii cioeaps
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